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Testsweremadetodetezmlnebearingyfeldendul.tima~str&gths
forsevemlsizesofrolled.endextruded14Sseothmsd ofrolled.
24S-Tand75S-Tbsr.lItwasfound&at ratiosofbearingtotensile
p~ertlesPI=JViOUS1-YWOPOSedf= ~~n~-~7 *eet ~ PUte a~e= _

.,

eq.uaLlyapplloabletorolledbarof24S-9!,l@-W,and14S-Th thick-
nessesupto2 lnoheaandtoextruded14S-Wend14S-Tinthicknessesup
to1 inoh.~orrolled75S-TbarInthtolnlessesupto2 inohesend.for
extruded14S-Wemd14S-Tbarin*e thloknessrmge of1 to2 -es} .
lowerratiosof bearing totensllspropertiesareproposed.

. A surveyoftheworkdoneintheAluminumResearohLaboratorieson
thedetezminatlmofbearingprgpez%iesforuseInthedesfguofriveted,
bolted,orpin-cmneotedJointsh theM@-strength,wrqu@t-sJ..undnum

*“ slloyeshowsthata greatmanytestshavebeenmadem sheetandplate
(referenoes1 to5)butthatlittleornoworkhasbeendone~ forgings“
orrolledbar. Theteststhathavebeenmadeonextrusicms,moreuve”r,
havebeenMmltedforthemostpart to alloy 7>-T witha fewtestsan o
seotionsof24S-T(referenoe1),

The needforsomeinvestlgaticmofthebeez?ing-strengthcharaoter-
Istlosofdiffersntformsofthesam aUoywasflretindicatedbythe
resultsobtaitifromtestsofsheetandlargeex&usionsof24S-T.The
besringstrengthsfora 3&noh-thlokextruei~,f&rexmql.e,werefound ‘
tobecmsiderabl.ylower,inproporti&tothetensilestrength,thbn ‘-
thoseforsheetmaterialsTheseamgeneraltendeQoleshaveSIIWQ been
observedforsheetandextrusionsof75s+?.Th6testsdescfibedinthis
rqortwereundertakentosupplemntthesefindingswith.obae~atlonson
thebehaviorof14Sextrustqs.SamplesofrolledbqrIn14&T,24S-T,
“sad75S-Thave,alsobeeninoluded. ... . --

. The obJectofthesetestswastodeterminebehringyieldsndultl-
matestrengthsforsever~,.ahzesofrolledendextz@ed~~-strength,
sluminum-alloyseotionsandtoestablish,asfaraspossible,Qpical ,-. .

%ew tempf.rdesiguat~onsforalloysM st~dsre: “14S-T4forL@-W,
14S-T6forl@-T,24s-T4for2443-T,7rj!!-T6f’or75S-T.
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ratiosOf”bearingtotmEd.le
ofthisM.ndm of Intemwst
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pzwpertiesforthesetypesofproduct.Data 9
~ b thedesignM riveted,bolted,or
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TabhtI sanmmrlzesthemohenlaalpzmpertiesoblxdnedforthe
varioustelstiseoticms.Theaveragetensilepzwpertleswereineve~
oaeeabovetheminimmSPeoified(referenoe6) andwitha fewexoemtions
(malIllYIJIS*Sx—kdedb-m) were& thermge-consideredtyploal far
theseallQye.Althougha nuniberofOalmarisonsluaybemadefrcunthe
vd.ues dhmm intabk-l,thefo~ ‘&ep@lE@S-of

1.Theertrubdseotlcm.eofbothl@-U andl@-T
exhlMtedhigherstmmgtheandlinerelangathnsthan
theGorresyondlngroiledseotimp.

2.Tk.estremgthsofthel@-Wti-~~ ~d
2-by2-= sizewem higherthanthoseobtainedfor

mst i@9reet:

SnglSezt.dbar
thoseo%sefied

barlnthe
theextrudd

for
_-
-.

1-by2-- size.whem~–theorderofstrengthswithrespecttosize
was~usrt reversed-inthecaseoftheIAS+!row seotLms~

3. TherewaanoslgnifiaantdifferenceIntemeilepzwpertiesfor
thetwoI.ooatimeinvestigatedinthebarsectIons,exoeptIntheease
ofthe75H-T●

.
Forthe2-by2-hohsizeInthelatteralloythestrengths

obtsdnedforepeoiman1,looatednearthesurfaoeasshownInthe
sketohbelowtable1,wereconsiderablylowsr than those obtainedfor .
speoimenZSlooatedaboutmidwaybetweenthesurfaoeandthecenter.
Tiestzwngih
twotestsat
_ forall

Bearing

eaohsample,

valuesshownb tableI forthissectionaretheaverageof
eaohIooation,whereasslngls
othersaJHples=

PRQcEIXIEIE

testsateaohlooationW&W
.-

.- —- - .-—

testsweremadeInduplicateon-&Inoh-thickspecimausfrom
.:

~~ cma~inoh-diametersteelplnwereused.The

6peoimensmaohlnedfromtheangleseotlonswere*_@les Wldej SM. those

takenfromtheb= seotlmswere2 Inohestide.Theoriginallengthof
allspecimemswasabou+v18inohes.Afterthemmpletlonoi+xn.etes~ the
-d =d m s-d offalmut1 Inohbelowthemateroftheholeand
thespecdmsnwasredrilledforanothertest.ThesketchesbelowtableII
indicatetheI.ooathnofthebearingspecimnsb thebarandanglecross
sections. --— -.
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Edgedlstanoes,nu3asumdf&mthemnterofthe ptiholetotheedge
ofthespec.lmmin”thedlreotlonofs-sslng,werelimltedh thesetests

. to1.5and2 tllMsthepm Malmtsr.Thesem theedgedistanoesfor
whlohalluuablebe=ingdeisignvalues~ ocmmcdyglvea(referenoe7).

JHgurelshowathe ~tusedti mklngl rearing testslna
@,000~undqaoity Amslerhydmuliotestingmaohine.Theholeelon-
gaticms,f’mmwhiohvaluesofbe- meld strengthwe@edetezndned,
weremeasuredby~ ofa fllarmlorametermlozwsoopewhlohooul.dbe
readdlreotlyto0.01ntlqter= TheundersideofthepinpmJeot* ‘
ftumthespeo- onthemiorosoqpesideWS8flattemedsld@tlytopro- .
vide a refemmoe~ forthedetenulnationofpinnm’vemsnt.A llght
somxtohonthespealmnunder the pln prcwldeda refersmoemarkfor
Speolmenlmvelmnlt.

TableIIsumarizestheresultsof the bearing tests. Theyield
strengthsWPreseleoted* thebearingstress-holse~tion ourves
in~s2t08as thestresses~-- to= offset- we .
st=ight-Mneportionofthecurvesequalto2 peroentofthepfn
d5aJlleter.Bearingfallqres,Cmourl%)dby ~ outtheportlcmofthe
speoimmabovetheplnorbya ccmibinationofshearandtensilefraoture
throughouttheplnhole.b ganeral,theImhavlorwass~ tothat.
observed”format oftheotherhigh-strength,wrought-alumizmnalloys.

.
Aoaqparlsmofthestren@hval&s@VsmtitEhbS Id~ShOWS -

that ths order ofbearhgstrengthsforthediffemantseotlonsandalloys
wasnotalwaysthesauteasobservedforthetensilestrengths.The
hearingultimatestmmgthsforthenlledanglesectionsinboth14S-W
and*4!, forexample,werehigherthanthoseobtainedfortheextruded
angles, yet the latterexhibitedhlg?mrtensilestrengths.Therewasno
elgnifloantMfferemoebetweenthebea?.zhg-S ObtdXd forthe
l@-Trolledandextrudedbar,althoughtherewasa ocmi-le differ-“
enoebetwe=thetemsilepropertiesofthesetwotypesofseotlon,
particularlytithe2-by2-lnohsize.

Table~ givestheratiosofbearingtotensile~roRertiesobtained
fromtheaverageresultsofthesetests.It~ benotedthatthe
us-wangleandthe24S-Tbaraa$tiona,havingthel#mE@ttensile
strengths,developedsomeofthehighestratiosofbearingtotensile
properties.Thelowestratios,ontheotherhand,wereobservedforthe
2-by2-lnohlkSextrusionsendthe75S-Trollsdbar,havingthehighest
tensilestrengths● Themat s~floant observaticmtobemadeftmmthe
Z%mul.tsofthesetests,however,Is thatalltheseotlonstested,with
theexomtlon ofthe2-by2-lnohexbrudedM&s ofl.@-WandI.@- and
therolledbarsof75S~,my beplaoedinthesameolassassheetand
plate (refereme5] asfarasmtiosofbearingtotsmsllepmpemiesare
mnoerned.BoW the1-by2-inohand2-by2-lnohseotbnsofzdled

—



..”-” -
“-- .

.

...

-.

75S-Tbarandthe2-by2-inohexh?udedbareof.1.@+andl@+ exhibited
&f~ti~ k ratios of bearingtot~ile properties.The~t~r.
wereofthesewsorderofma@ltudeasprsvlouslyobse~edfor@noh-
thiokextmsimeof75S-T(referemoe3).
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Comlxmom .:

ThefoXlowfngOonolueioulsam basedupontheZwsultsofbearing
testsofseveralsempleeofrolledandextrudedl@ seotionsends~les
ofrolled2@-T sad75S-Tbar:

1. ThefollowingI’atlosofbearingtotensilepmpertles,previ-
ouslypzmposedforalmElnum-allo7sheetandplate,appearequallyappli-
oabletorolledbarof24S-,l@ -W,and14S-Tinthidhessesw to
2 lnohesandtoextruded3.@-Wandl@-T h thicknessesupto1 Inoh.

I Edgedlstmoes
Ratios

1.5x pin 2xpln
diameter dlemeter

I
Bearlrwulthate
mle Ulthate 1.5

.

1.9
.

Becu’lIlgyIeld
Tsmsileyield 1.4 1.6

.

2.Ibrnlled7 ~ bar In thldmessesw to2 Inoheeandfor
exkmdedm-wand z ~ barInthethicknessrangeof1 to2 In&es,the
folbwlnglowerratiosofbearingtotaneilepmpez-tiesarepropossd:

--
i

Edgedistanoes
R3tios “

1.5 x pln 2)cpin
dlarmter dlsmeter

Besximg ultlmate
Tensilaultimate 1.3 1.6

.
Bea.riagyield
T~b yield 1.3 . 1.4

.. ,.
- , .-.

Alumhm ReseerohLaboratories ..
AluminumCoqpQ ofAmerloa

HewKeneln@mnj‘-.,January20,1947 <-“:—-
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Moore,R.L.,andWescoat,C.: BearingS~s of
AhnulnumAUoys. NACA~ ~0 . 901, 1943.

Moore,R.L.,andWesooat,C.: BearingStren@hsof
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1943●

Wesooat,C.,endMoore,R.L.: BeerlngStrez@hsof
AlloySheetandE&rudedAn@. IWU?A~ No.974,
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Flmme1.-Am%ugementforbearhgtests.Microscopeusedformeasurementof
holeelongations. a)
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Figure4.- Bes15wstress-hols elongaUoncurvesfor 142-WeXbll(Mbar(samples7M09d !MOm).
I Spsdmen thidRBSS, 0.250inclqspedmsnwidh, 2 lnchss;@n dhms@’, O.W a --
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FYmJm5.- I&riI18 stress+de elol@lon Curve9for 1-by 2-inchMS-Tbar(ssmples74707and76604). 9

Speclmsnthickmss, 0.250inch; specimenwidth,2 inches;pindlmeter, 0.5CKIhwlqbetu’ingm
offset, O.mx@ldlamder. -:
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Figurs 7.- Bssdw strsss-holeelm@km curvwfor24S-Trolledtar(samplssY4711ad 74T12).
=!MX*M3SSV Specimenwidth,2indles;pindhmsk,0.500Ml;bsaring~ld‘
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